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SOME NEW WSTEUMENTS FOR OCEANOGRAPHIC& 
RESEARCH. 

SUPPLEMENTAL NOTE. 

In the Apid, 1917, issue of this REVIEW, p. 159 ff-. 
appears am interesting contribution on the above SUE! 
ject by Dr. Hans Pettersson. As there stated in footnote 
3 on page 163, the author’s Table 1 and one illustrrttioii 
had been delayed in the mails. We here print both the 
missing items. 

B 

B 

FIG. 5.--H. Petterson’s prra,ion thin-coinpensated areometer, with gin.1 31 .uspnl- 
sion. 

BUHB. gimbrl mountiug,\i it11 cuunterpoises. 
AA, Dewar flask wsx4 a i t l l  Umt and chain. 

The interested zender will recall that on page 162, 
column 3, Dr. Petteisson mentions a ginil>:il-nioiiiit,eil 
precision cliRiii-conipeiisnt,eil weoniet er of about 800 
cu. a n .  capacity suitable for the accurate daily work oil 
shipboard of nil hydro raphical especlitioii. This instru- 
ment is here iUustrate 5 in figure 5. 

TABLE I.-Obstn.ntioolls ic.itL rhrrba-eonipei~satcd giinbal arcoinetm. 
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Between 1:25 and 1:30 p. ni. there were two flashes of 
lightning, only one of which was forked and was due 
west of the city at  the horizon; there were also four dull 
but not distant cla 1s of thunder. 

ing, and after tlie lightning and thunder had ceased, 
came a terrific shower with drops [seeming] as hrge .as 
half-dollar pieces and with hailstones ranging from t.he size 
of a pea to sainll a cherry. The hail fell continuously 
for 11 niinutes, until 1 :41 p. in., ncconqmnicd by huge 
raindro )s which continued to fall for two liiinutcs after 

had an average diameter of one-fourth to one-hnlf iiicli 
and the larger sized stones did not appear until seven 
minutes after hail began to fall. 

After 1:43 p. ni. there was a fall of atoniized spray for 
one minute and then the sun cmie fort.11 to shine more 
clearly and brillia.ntly thim i t  had done for .z ~ e e k  (.ir 
10 days last. All the rest of Mag 1 the atniosphere was 

west.erly one of not niore than 8 or 10 miles per hour. 

Just a t  1:30 by t h e clock on the Baltiniore Sun Rnild- 

the hai f stopped, i. e., iiiitil 1:43 p. in. The hailstones 

reniarka x Iy dry aiid clettr ; t,hc wind was a. varithle north- 

5c/* .>-/.!i (7k.t) 
PHOTOGRAPHS OF THE ANTLER, N.DAK.,  TORNADO OF 

AUGUST 20, 1911. 

By HOWARD E. SIMPSON, Special 3Leteornlogical Observer. 

[University, N. 1)aB.. May 9, 1917.3 

Tornadoes are very infrequent in North Dakota, hut 
three haviw been re mrted t,o the Weather Bureau since 

Fide , in his map of tornado frec uency, places the Ytat,e 

three ancl of the well-known Regina tornado far to the 
northwest in Canada, shows that recent and more coni- 
plete data would reatly estend the area of Imowii dis- 
tribution in the It orthwest. This does not inem that 
there is an actual enlargement of the area distribubion 
of tornadoes, or that they are on the increase. I t  simply 
means that before the region was settled no tornadoes 

the establisyment o I its service in this State in 1591. 

outsi B e of the tornctclo area. A e occurrence of these 

were reported. 
- 

One of the North Dakota tornadoes had t,he distinc- 
tion of being international in its course and of having 
its characteristics recorded in a series of t hee  photo- 
graphs. The distance traveled by t,he storrli between 
photographs was about 13 miles; tliat by the photcig- 
ra her but a sin le village block. 

!he photograp% are b Mr. W. H. Wegncr, of Antlsr, 
N. Dak., to whom the deatlier Bureau IS indebted not 
only for the photographs, but for much id the informi- 
tion contained in this report. 

The. diatlcr tornado. 

About G:30 p. m Sunday evening, August 30, 1911, a 
tornado ap  roached the village of hit,ler, Bottiiicaii 
county, N. bak. (lat. 480 591 N., long. 1010 16' w.), from 
the west. At a point 13 miles west of tlie villa@ it  
turnecl slightly to the northeast and passed within a 
short distance of the city. limits. It crossed A i t h  
Creek 2 miles nort,li of the village and fullowccl the gen- 
eral course of the qeek nortlieastward across the inter- 
national boundary line into Cnnadit. 

Due north of Antler the storm struck Manning's 
Grove, on hi t ler  Creek, where a lar e nuiiibcr of people 

tion of the pavilion, where many had sought refuge, 
were picnicking among the trees. B n the total clestruc- 

and among the falling trees 22 were injured and 2 
killed. Elsewhere two others were killed, and the 
property loss, chiefly in the form of farm buildings and 
grain in the field, probably esceeded $100,000. 

Since the storm passed so close to town, a number of 
persons viewed it a t  close range, yet outside of the 
danger zone. The photograph shown in figure 1 was 
ta.lren from the western edge of town, when tlie storm 
was 13 miles to the west. Up to this point the storm 
was aclvanciii almost due eastward upon the town, but 

to tlie northwest of the photographer. Figure 2 shows 
the base of the funnel cloud at  the point in its path 
nearest the village. Figure 3 shows the storm 2 miles 
distant and clue north of the town. The photo raph 
was taken just as it struck the grove on Antler treek, 
where so many people were injured. 

The first photo(rmph of the tornado cloud is undoubt- 
edly one of the tes t  photographs of a tornado funnel 
ever published (Figs. 1, 4, aiid 5 ) .  The main overhang- 
iiig storni cloud above a well-defined cloud level and the 

wisps beneath the cloud cover, the fuzzy margms The o Yhg the 
charackeristic pendant funnel are well shown. 

funnel, a.nc1 the low dust clouds trailing a t  its heel, all 
reveal the violent motion of the storm winds. The very 
local character of the destrwtive tornado winds is shown 
in the erect ancl motionless at~titucle of the young trees 
ancl bushes of the village, though a storin of the most 
violent type known to man is approaching at  a distance 
of hut 13 miles. 

The tornado at  this point was not accompanied by the 
usual thunderstorm, and the clouds stand out distinctly 
against the light baclsground of the evening sky. The 
photograph presents, therefore, with remarkable clear- 
ness the cssential features of a tornado cloud not masked 
by the usual thundeistorni accompaniment. 

Tho second photoeraph (fig. 2)  was taken looking 
toward the west-nor8nvest; the storin was nearer, less 
than a niile distant, and moving diagonally toward the 
right across the field of vision. A distinct tendency for 
the fuiiiiel to drag liko the trail rope of a ba.lloon is 
evident, aid  while tho front edge is clearly defined the 
rear is ragged and partly obscured by dust and rain. 
The trees in tho village are practically stationary in the 
revion of ca.lni without the tornado. 

'he esioswe for the third photograph (fig. 3) was 
made lookine due north, just at  the moment when the 
storm wits ta%ng its largest toll of life and limb at Man- 
ning's Grove, on Antler Creek, 3 miles north of town. 
The storm is inovine diagonally across the field of vision 
toward the right. 6 n  reaching the creek, a few moments 
before, it is reported to have turned gray in color. The 
funnel is here seen to be lagginv at a still greeater a.ngle 
from the vertical; it has w, we$marketl hcel as well as 
trttiling cloud, and seems to be prscedod by rain f a l h g  
from tho froiit of the upper cloud. It is less compact 
and shows signs of disintegration. The front of the 
storm has here reached the interiiational boundary line. 
The storm sth could be traced but a short distance in 
Camda, anc Y tlie breaking up in this picture is believed to 
be the beginning of its dissipation. 

Figure 5 is froiii a double print combining an elllarge- 
iiieiit of tlie first photograph (fig. 4) of the tornado olcud 
with s later photograph of tho ideiiticd foreg.round 
under light conditions niore fttvorable for the bnnging 
out of detail. In this double print iieitlier negative has 
been retouchod. The double print was made to satisfy 
local and popular interest. 

here i t  veere d: of? to the northeast,, passing about 1 mile 


